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@ Reforming digital signals in integrated circuits.

@ Circuitry for reforming a distorted digital signal on a line
{102,103), of poly-silicon for example, has a positive feed-
back circuit (301,302) connected to a specific point (“b’') on
the line {102,103). which detects commencement of the rise,
or the fall, of a signal at that point and in response feeds the
specific point with the potential (V.. Vss) towards which the
signal is rising, or falling. A positive feedback cut-off circuit
(303,304) detects completion of the rise, or the fall of the
signal and terminates the feeding of potential to the specific
point.

The positive feedback circuit and the positive feedback
cut-off circuit each comprise an inverter (301;303) and an
MIS transistor (302;304).

{04

Croydon Printing Company Ltd.




10

15

20

25

30

35

0116762
-1- ML 27740

REFORMING DIGITAL SIGNALS IN INTEGRATED CIRCUITS

The present invention relates to the reforming of

digital signals in integrated circuits. The invention is
concerned with electronic circuits dealing with high
speed digital signals and in particular with providing
circuitry for reforming distorted digital signals in
integrated circuit (IC) or a large scale integration
(LSI) circuit.

Poly-silicon (polycrystalline silicon) layers are
now being used for the internal wiring of a variety of

semiconductor devices. For instance, word lines in

‘static RAMs (Random Access Memories) are being formed of

poly-silicon layers. The use of poly-silicon word lines
eliminates the need for a double layer aluminium wiring
line structure and allows the height to bumps formed at
cross—-over points where word lines cross bit
lines-usually of aluminium - to be decreased. Step
height differences at the bumps at such cross-over points
can bring about problems such as reduced reliability and
low manufacturing yield. Furthermore, when both word
lines and bit lines are fabricated of aluminium, narrow
margins for thermal treatment in manufacturing processes
must be complied with. These problems increase the
difficulties of device design, and decrease design
freedom.

Poly-silicon is advantageous for forming wiring
lines which are not reguired to have very low resistance,
despite the fact that poly-silicon's conductivity is low
when compared to that of aluminium, and this is why
poly-silicon is being used for word lines of static RAMs
for instance. Further benefits, such és simplification
of manufacturing processes and improved manufacturing
yield can also.be provided by the use of poly-silicon
wiring lines, because such lines can be formed together
with other elements of an IC device in the general run of
processes used for fabricating the devices in which they
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are used.

On the other hand, in order to avoid poly-silicon
wiring lines of relatively high resistivity it is
necessary to make the lines wide, but this increases the
capacitance of the lines. Large line resistance and
capacitance causes distortion of signals transmitted
along a line, and an increased delay in the rise and/or
fall time of the signals. This leads to logic speed
decreases and increased operational error. For example,
about 60 to 70 nanoseconds delay is inevitable in signals
on poly-silicon word lines of a state-of-the-art 64-Kbit
static RAM. —

However, recent ICs or LSIs require delay times of
10 nanoseconds or less. Moreover, as the degree of
integration increases, wiring lines become finer and
longer. These facts make it difficult to use
poly-silicon layer wiring lines in high integration
applications.

' One possible approach to a solution to this
problem is to provide poly-silicon layers of lower
resistivity. Using this approach, only a fifty percent
reduction in terms of the delay time has been achieved.
Another possible approach is to provide circuitry of a

kind which cuts off the tail of delayed signals, by means

of a gate attached at the end of each wiring line. This

approach cannot improve rise time, is ineffective for
longer wiring lines, and has the drawback of requiring
clock measurements.

Consequently, a breakthrough is required to
overcome the delay time problem of poly-silicon layer
wiring in the increasing integration of ICs and LSIs.

According to the present invention there is
provided circuitry for reforming digital signals in an
integrated circuit, comprising:

a positive feedback circuit,-operable to detect

commencement of the rise of a signal towards a high

-
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level, and/or the commencement of the fall of the signal
towards a low level, and to feed a specific point of said
integrated circuit with a potential substantially of the
high level, when commencement of the rise is detected,
and/or a potential substantially of the low level, when
commencement of the fall is detected; and

a positive feed feedback cut-off circuit, operable
to detect completion of the rise, and/or completion of
the fall, and upon such detection to terminate feeding of
potential to the specific point by the positive feedback
circuit. .

An embodiment of the present invention can
effectively reduce delay time which arises as a result of
distortion of digital signals in large or long circuit
networks.

An embodiment of the present invention can
facilitate high speed operation of highly integrated
semiconductor networks.

An embodiment of the present invention can serve
to reduce operational error in highly integrated
semiconductor networks.

An embodiment of the present invention can
faciliate an increase in the integration density of ICs
or LSIs.

Briefly, in an embodiment of the present invention
circuitry for reforming distorted digital signals is
attached to each of one or more specific points in a
semiconductor network. The circuitry incorporates two
essential functions: a function for feeding the specific
point of the network to which it is attached with a power
source potential (a HIGH or LOW signal potential,
depending on whether signal rise or signal fall is
involved) in response to detection of initiation of the
rise or fall of an input signal; and a function for
terminating the above-mentioned feeding of the potential
in response to detection of completion of the rise or
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fall of the input signal. By these functions, the rising
and falling portions of distorted digital signals are
reformed.

Embodiments of the present invention can be
employed in connection with poly-silicon wiring lines and
also other lines, of other materials.

Reference is made, by way of example, to the
accompanying drawings, in which:-

Fig. 1A schematically illustrates a prior art
poly-silicon wiring line, for assistance in explaining
the problem arising from its relatively high resistivity;

Fig. 1B is a waveform diagram illustrating signal
waveforms arising at points marked "a" and "b" in Fig.
1a;

Fig. 2 is a schematic block diagram illustrating
the operational principle of an embodiment of the present
invention;

Fig. 32 is a schematic circuit diagram which
illustrates an example of a positive feedback circuit and
a positive feedback cut—-off circuit employed in two
embodiments of the present invention;

Fig. 3B is a waveform diagram illustrating signal
waveforms arising at'points marked "a"™, "b", "c", and "a"

in Fig. 3A in an embodiment of the present invention in

" which both MOS (metal oxide semiconductor) transistors

302 and 304 are p-channel type transistors;

Fig. 3C is a waveform diagram illustrating signal
waveforms arising at points marked "a", "b", "c" and "4d"
in Fig. 3A in an embodiment of the present invention in
which both MOS transistors 302 and 304 are n-channel type
transistors; )

Fig. 4 is a schematic circuit diagram of a
modified circuit configuration embodying the present
invention;

Fig. 5A is a schematic circuit diagram of another
modified circuit configuration embodying the present
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invention;

Fig. 5B is a waveform diagram illustrating signal
waveforms arising at marked points "a", "b", "c", "c'",
"d", and "d'" in Fig. 5A; and

Fig. 6 is a schematic circuit diagram of still
another modified circuit configuration embodying the
present invention.

Fig. 1A schematically illustrates a prior art
poly-silicon wiring line, and Fig. 1B illustrates signal
waveforms occurring at points "a" and "b" marked in Fig.
1A. ’ }

A square wave digital signal (signal waveform a in
Fig. 1B) is supplied to an input end "a" of the
poly-silicon wiring line network of Fig. 1A from a signal
source 101, a word line driver for example. The signal
is distorted (as shown by signal waveform b in Fig. 1B)
during its passage through a long poly-silicon wiring
line, such as may be used in a static RAM for example.
The poly-silicon wiring line can be considered as a
distributed constant circuit consisting of a resistance
102 and a capacitance 103 as shown in Fig. 1lA. The
resistance 102 is inherent in the poly-silicon wiring
line, whilst the capacitance 103 represents a total
capacitance consisting of the capacities of components
effectively connected to the poly-silicon wiring line,
the capacity between the wiring line and a device
substrate etc.

Fig. 2 is a schematic block diagram for assistance
in explaining the operational principle of an embodiment
of the present invention. 1In Fig. 2, 201 is a positive
feedback circuit for detecting the initiation of the rise
and/or the fall of a digital signal at a point
corresponding to the point marked "b" in Fig. 1A and for
feeding that point with a selected voltage, for example a

power source voltage V ow 202 is a positive feeback

cut-off circuit for detecting the completion of the rise
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and/or fall of the digital signal and for cutting off the
positive feedback provided by 201.

©  Fig. 3A illustrates exemplary configurations for
a positive feedback circuit and a positive feedback
cut-off circuit in embodiments of the present invention.
The former comprises a first inverter 301 and a first MOS
transistor 302. The latter comprises a second inverter
303 and a second MOS transistor 304. The first and
second MOS transistors 302 and 304 are both p-channel
type or both n-channel type, according to whether the
rising portion of a signal or the £alling portion of a
signal is to be reformed. The transistors 302 and 304
are connected in series as shown in Fig. 3A.

Above, and in the following description, reference
is made to MOS transistors for assistance in explaining
circuits in accordance with embodiments of the present
invention. However, it is to be understood that any
transistors of the general MIS
(Metal-Insulator-Semiconductor) type can be employed in
embodiments of the present invention.

A description will now be given of a case in which
the rising portion of a signal is to be reformed using
circuits as shown in Fig. 3A. For this purpose,
p-channel type MOS transistors are used for the first MOS
transistor 302 and the second MOS transistor 304, and the
source of the second MOS transistor 304 is supplied with
a positive voltage Vcc'

Referring to Fig. 3A and Fig. 3B, which is a
waveform diagram showing waveforms a to d and b' relating
to circuit points "a"™ to "d" in Fig. 3A, when a distorted
signal (waveform b) is input to first inverter 301, the
output of the first inverter 301 (waveform c) turns to
low level immediately after the input signal exceeds
Vthl' the threshold level of the first inverter 301. In
response to the input of a low level signal output from
the first inverter 301, the first MOS transistor 302




10

15

20

25

30

35

0116762

-7
turns to an ON state. At this moment, the second MOS
transistor 304 is still in an ON state, because there is
a short delay time before the output of the second
inverter 303 switches to high level. Thus, both MOS
transistors 302 and 304 are in the ON state, and the
potential at the point "b" in Fig. 3A is rapidly pulled
up towards power source voltage Vcc' When the output of
the first inverter 301 reaches the threshold level Vthll’
the threshold level of second inverter 303, the output
voltage of the second inverter 303 (waveform d) starts to
turn to high level. The second MOS transistor 304 turns
to an OFF state as soon as the output of the second
inverter 303 reaches a level Vinia? the point "b"™ in Fig.
3A is cut-off from the power source, and it retains the

voltage Ve The level Vthlz is '‘given by:-
_ Ven12 = Vee T Venczoa’ .
where VCC is power source voltage, and Vth(304) is

cut-off voltage of the second MOS transistor 304.

In the manner described above, potential at the
point "b"™ in Fig. 3A is rapidly pulled up to a level just
or almost equal to the power source voltage V_, which is
equal to a HIGH level of the original signal output from
the word line driver 101. The pull-up is performed in a
short period of time, corresponding to the period from tl
to t3 in Fig. 3B. Rise time is thus reduced from time
interval (t4 - tl1) tc the time interval (t3 - tl), and
the distorted signal as shown by waveform b in Fig. 3B is
reformed as waveform b' in Fig. 3B. As the point "b" is
cut off from the power source after the potential reaches
Vcé, subsequent potential fall at the point "b" is not
prevented. .

When a falling portion of a signal is received
p—channel MOS transistor 302 turns to an OFF state, when
the first inverter 301 detects that the signal becomes
lower than threshold level V Accordingly, the point

thl®
"b" is kept cut-off from the power source voltage, even




$1]

-
@

15

20

25

30

0116762
-8

when the p-channel MOS transistor 304 is turned to an ON
T

M
'}
0

onse toc a low level output of the second
When provided with p-channel transistors
circuit of Fig. 32, therefore, does not
tion to a falling signal seguence, and in
tail or falling portion of the signal a
signal reforming function is not sufficiently provided.
ig. 3C is a waveform diagram, similar to Fig. 3B,
but concerned with the reformation of the falling portion
For this purpose, the first MOS transistor
second MOS transistor 304 in Fig. 3A are
hannel type transistors, and the source of the second
MOS transistor 304 is supplied with negative voltage Vss'
Further, the first inverter 301 and the second inverter

303 are adjusted to have threshold levels V and V

th2 th21
respectively as shown in Fig. 3C, different from the
threshold levels of those inverters as shown in Fig. 3B.
Referring to Fig. 3A and 3C, the output of the
first inverter 301 (waveform c) turns to high level
immediately after the signal at the point "b" fails to
reach {(falls below) threshold level Vthz' then the first
MOS tramsistor 302, being n-channel type, turmns to an ON
At this

being n-channel

state. moment, the second MOS transistor 304,
tyre,
the first inverter 301

enough to reach V

is still in an ON state because
output level of is not high
£th21’ the threshold level of the second
inverter 303. Thus both MOS transiscrs 302 and 304 are
in an ON state, and potential at the point "b" is rapidly
pulled down towards the power source voltage Vss' When
output level of the first inverter 311 reaches the
thresheld level Vchl’ the output level of the second
inverter 303 (waveform d) starts to turn to low level.
The second MOS transistor 304 turns to an OFF state as
scon as output level of the second .ntverter 303 reaches
threchold level Vin22° Accordingly, the point "b" is

cut—off from the power source, and the feeding of voltage
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V.o to that point stops. The level Vihoo is given by the
following equation,

Ven2z = Venv(zoay |
where, vth'(304) is the cut-off voltage of the n-channel
type MOS transistor 304.

In the manner described above, potential at the
point "b" is pulled down to a level just or almost equal
to the source voltage vss' in a short period of time from
tl' to t3' in Fig. 3C. The fall time is thus reduced
from (t4' - t1') to (t3' - t1'), and the distorted signal
shown by waveform b is reformed as shown by waveform b'
in Fig. 3C.

With n-channel transistors 302 and 304, the

- circuit of Fig. 3A does not have a reforming function in

respect to the rising sequence of a signal.

Figure 4 illustrates an embodiment of the present
invention operable for reforming both rising and falling
portions of a signal. )

Referring to Fig. 4, first MOS transistor 302 and
second MOS transistor 304 are p-channel type transistors,
whilst third MOS transistor 401 and fourth MOS transistor
402 are n-channel type transistors. Transistors 302 and
304, and transistors 401 and 402 are connected in
respective series, the source of the second MOS transitor
304 is supplied with a positive power source voltage Vcc'
whilst the source of the fourth MOS transistor 402 is
suppliedhwith.a negative power source voltage Ves® Vcc
is equal to a HIGH level, and Vee is adjusted to be egual
to a LOW level, of the original signal output from the
word line driver 101. The MOS transistors 302 and 304
operate to reform the rising portion of the signal in the
same manner as similarly numbered transistors as
described in connection with Figs. 3A and 3B) and the MOS
transistors 401 and 402 operate in the same manner as
transistors 302 and 304 as described with reference to
Figures 3A and 3C.
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in the embodiment of Fig. 4, the timing for
starting reforming of the rising portion and that for
starting the reforming of the falling portion of the
signal cannot be independent from each other (that is,
rise time delay and fall time delay cannot be
independently reduced), because the same inverter
threshold voltages must serve for each purpose. A lower
Vthl is effective for reducing rise time delay, but it
results in poor (relatively little reduced) fall time
delay. On the other hand, a higher Vthl is effective for
reducing fall time delay, but it spoils the improvement
in rise time delay. It is preferable to set Vv ( =

thl
vthz) in the middle of the signal height, when both delay

times are improved to the same degree.

With reference to Figs. 5A and 5B a further
embodiment of the present invention is described which
enables independent timing selection for the reformation
of both rising and falling portions of a signal. That
is, rise time delay and fall time delay can be reduced
individually as much as possible.

In Fig. 5A parts like or corresponding to parts in
Fig. 4 are given the same reference numerals. Comparing
Fig. 5A to Fig. 4, it will be seen that additional
inverters 501 and 502 are included in Fig. 5A.

Fig. 5B shows waveform diagrams a to d and c', 4°
and b' relating to signals arising a circuit points
labelled "a" to "d"™ and "¢'"™ and "d'" in Fig. 5A.

It will be understood that in Fig. 5A the first
MOS transistor 302, the second MOS transistor 304, the
first inverter 301, and thé second inverter 303 function
to reform the rising portion of an input signal, whilst
the third MOS transistor 401 and the fourth MOS
transistor 402, with additional inverters 501 and 502,

work to improve the falling portion of the input signal.

Threshold levels Vthl and vthz' (relating to
inverters 301 and 303) and also Vthll and Vthlz (relating
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to inverters 501 and 502) in Fig. 5B can be different
from each other. This means that timings at which
reformations start can be selected independently for the
rising portion and for the falling portion of the input
signal, and that a more precise delay time improvement
can be effected.

In Fig. 5B, the waveforms a, b, and b' correspond
to similarly labelled waveforms concerning previously
described embodiments of the present invention and
waveforms ¢, c¢', 4, and d' show the changes of levels
occurring at the points marked by "c", "c'®, "d", and
"d'" in Fig. 5A respectively.

In a manner similar to that described above, the
potential at the point "b" is pulled up to a level just
or almost equal to the source voltage Vcc in a period
from t1 to t3 in Fig. 5B. Further, the potential at
point "b" is pulled down to level just or almost egual to
the source»voltage VSS in a period from tl' to t3' in
Fig. 5B. Vee and V,g are adjusted to be equal
respectively to HIGH level and LOW level of the original
input signal. The distorted signal shown by waveform b
is thus reformed as waveform b', in Fig. 5B.

A further embodiment of the present invention also
enables independent timing selection in respect of the
reformation of the rising portion and the falling portion
of an input signal, as in the embodiment described with
reference to Figures 5A and 5B. However,,this further
embodiment differs from that of Figures 5A and 5B in that
reformation for the rising portion and reformation for
the falling portion of an input signal are initiated at
different points along a line. That, is, pull-up and
pull-down of potential are effected at different points
on the line. .

Referring to Fig. 6, the first MOS transistor 302
and the second MOS transistor 304 are p-channel type

transistors, and the source of the second MOS transistor
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304 is supplied with a positive voltage Veer whilst the
third MOS transistor 401 and the fourth MOS transistor
402 are n-channel type transisors, and the source of the
fourth MOS transistor 402 is supplied with a negative
voltage vss' The first inverter 301 and the source of
the first MOS trgnéistor 302 are connected to a point
marked "b", whilst the third inverter 501 and the source
of the third MOS transistor 401 are connected to a point
marked "e". Therefore, potential at the point "b" is
most markedly pulled up towards the voltage Véc during
the rising sequence of the input signal, and potential at
the point "e" is most markedly pulled down toward the
voltage Ves during the falling sequence of the input
signal. It will be clear that the points "b" and "e" are
subject to a relatively weak pull-down effect and a
relatively weak pull-up effect, respectively, by the
potential change at the points "e"™ and "b"™ respectively.
These weak pull-down and pull-up effects also contribute
to a greater or a lesser degree to delay time reduction.

The configuration of the embodiment of Fig. 6
increases the freedom available for the physical design
of circuit networks, because it alleviates need for
concentrating reforming circuit elements in a specified
area. Moreover, delay time control can be effected as is
most suitable according to short rise time or short fali
time requirements, which differ point by point in a
network.

With an embodiment of the present invention,
rise and/or fall time of a reformed signal is altered in
accordance with the threshold level of each inverter and
MOS transistor therein, and is ultimately determined by
the speed of the inverters and MOS transistors. In
practice; a delay time of approximately 10 nanoseconds
can be achieved by using the present invention on a
poly-silicon wiring line whose RC time constant is
equivalent to that of word lines of a state-of-the-art
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64-Kbit static RAM, which lines previously had a delay
time of approximately 70 nanoseconds.

Any number of circuits in accordance with
embodiments of the present invention may be dispersedly
attached to points on the wiring lines of large scale
semiconductor networks in order to reform digital
signals. By these means, such networks can avoid the
limitations previously incurred when using poly-silicon
wiring lines. Thus, difficulties in increasing
integration density can be alleviated.

As the result of the achievement of reduced delay
time for signals on poly-silicon layer wiring lines,
embodiments of the present invention may facilitate
higher operational speeds for highly integrated
semiconductor networks, and also facilitate increased
densities for ICs or LSIs, and reduced operational
errors in highly integrated semiconductor networks.
Thus, the present invention represents a significant
breakthrough for surmounting disadvantages inherent in
poly-silicon layer wiring. This means that the present
invention may extend the possible scope of application of
poly~silicon layer wiring.

Above, embodiments of the present invention have
been described in the context of poly-silicon layer
wiring. It will be appreciated, howevef, that the
present invention can be applied to lines of other than
poly-silicon for examples lines of a compound
semiconductor such as gallium arsenide (GaAs) layers.
Further any one of the described embodiments may be
applied to a specific point of a wiring line in a
semiconductor circuit network.

In summary, although it is desired to use
poly-silicon layers for wiring lines in semiconductor
devices, poly-silicon's reltively high resistivity is
causing an obstacle to improvements in speed and/or

integration density of the devices, because of signal
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distortion caused by the large time constant of
poly-silicon wiring lines. This is true also of other
wiring lines of materials of relatively high resistivity.
Embodiments of this invention can provide for reduced
rise and/or fall time delay of digital signals on
poly-silicon layer wiring lines in static RAMs, for
example, and also in wider range applications. Specific
points of a network are fed with positive or negative
voltage from power source immediately after the
initiation of rise and/or fall of digital signals, and
therefore the potential at the specific point is rapidly
pulled up or pulled down toward the source voltage.
Because the feeding of power source voltage is stopped
when the potential reaches a specified value, the pull-up
or pull-down does not prevent subsequent operations.
Consequently, the signals are reformed to restore a
square wave. The circuitry employed essentially consists
of a positive feedback circuit and a positive feedback
cut—off circuit, each of which can be constituted by an
inverter and-a MOS FET.
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CLAIMS
1. Circuitry for reforming digital signals in an
integrated circuit, comprising:

a positive feedback circuit, operable to detect
commencement of the rise of a signal towards a high
level, and/or the commencement of the fall of the signal
towards a low level, and to feed a specific point of said
integrated circuit with a potential substantially of the
high level, when commencement of the rise is detected,
and/or a potential substantially of the low level, when
commencement of the fall is detected; and

a positive feed feedback cut-off circuit, operable
to detect completion of the rise, and/or completion of
the fall, and upon such detection to terminate feeding of
potential to the specific point by the positive feedback
circuit. o
2. Circuitry as claimed in claim 1, wherein the
positive feedback circuit comprises:-

a first inverter the input terminal of which is
connected to said specific point, to receive the said
signal; and '

a first MIS (Metal-Insulator-Semiconductor)
transistor, the gate of which is connected to the output
terminal of the first inverter, and the drain of which is
connected to the said specific point;

and wherein the positive feedback cut-off circuit
comprises:-

a second inverter the input terminal of which is
connected to the output terminal of the first inﬁerter;
and

a second MIS transistor, the gate of which is
connected to the output terminal of the second inverter,
and the source of which is connected to a voltage supply
line for providing a potential for feeding to the
specific point;

the first and second MIS transistors being
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serially connected between the said specific point and
the voltage supply line.
3. Circuitry as claimed in claim 2, wherein the first
and second MIS transistors are p-channel type field
effect transistors (FETs), and the source of the second
MIS transistor is connected to a high level (positive)
voltage supply line.
4. Circuitry as claimed in claim 2, wherein the first
and second MIS transistors are n-channel type FETs, and
the source of the second MIS transistor is connected to a
low level (negative) voltage supply line.
5. Circuitry as claimed in claim 3, further
comprising:

a third MIS transistor, being an n—-channel type
field effect transistor the gate of which is connected to
the output terminal of the first inverter, and the drain
of which is connected to the said specific point; and

a fourth MIS tramsistor, being an n-channel type
field effect transistor, the gate of which is connected
to the output terminal of the second inverter, the drain
of which is connected to the source of the third MIS
transistor and the source of which is connected to a low
level (negative) voltage supply line.

6. Circuitry as claimed in claim 3 further
comprising:

third and fourth n-channel type MIS transistors,
serially connected between the said specific poiﬁt and a
low level (negative) voltage supply line;

a third inverter the input terminal of which is
connected to the said specific point, to receive the said
signal; and

a fourth inverter the input terminal of which is
connected to the output terminal of the third inverter,
the gates of the third and fourth MIS transistors being
connected to the output terminals of the third and fourth

inverters respectively, and the source of the fourth MIS
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transistor being connected to the low level (negative)
voltage supply line.
7. Circuitry as claimed in claim 3, further
comprising:

third and fourth n-channel type MIS transistors,
serially connected each between a further specific point
of said integrated circuit and a low level (negative)
voltage supply line; and

a third inverter the input terminal of which is
connected to the further specific point, to receive a
signal therefrom, ’

a fourth inverter the input terminal of which is
connected to the output terminal of the third inverter,
the gates of the third and fourth MIS transistors being
connected to the output terminals of the third and fourth
inverters respectively, and the source of the fourth MIS
transistor being connected to the low level (negative)
voltage supply line.

8. Circuitry as claimed in claim 3,5,6 or 7, wherein
the high level (positive) voltage supply line is a
positive power source voltage line of the integrated
circuit.

9. Circuitry as claimed in claim 4,5,6 or 7 wherein
the low level (negative) voltage supply line is a
negative power source voltage line of the integrated

circuit.

10. Circuitry as claimed in any preceding claim,

wherein the said specific point, and the said further
specific point when provided, lies along a non-metallic
wiring line of the integrated circuit, for example of

poly-silicon or a compound semiconductor such as GaAs.
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